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Thisinvention pertains to the‘ manufac 
ture of suction-roll shells, and aims to pro 
vide an improved method and machine for 
drilling the shell perforations. 
One practicable machine embodying and 

adapted for practicing the invention is_shown 
in the accompanying drawings, in which: 

Fig. 1 is a longitudinal section of the il 
lustrative machine. 

Fig. 2 is a sectional end elevation taken on 
the line 2-2 of Fig. 1, looking in the direc 
tion of the arrows. 

Figs. '3 and 4 are details of different screw 
threads which may be used on an element of 

15 the machine. ' ‘ 

Fig. 5 is a detail of a registration device. 
Fig. 6 represents an elevation of a suction 

roll shell made or being made in accordance 
with the invention, and showing some of its 

20 perforations. 
Fig. 7 represents on an enlarged scale a 

fragment of a completed shell, showing a pre 
ferred form and arrangement of perfora 
tions. 

Fig. 8 represents a fragment of another 
such shell with perforations of somewhat dif 
ferent size and spacing from those shown in 
the preceding ?gures. 
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In Fig. 1, the cylindric metal shell A to be, 
30 drilled is shown mounted in the machine in 

operative relation to mechanism for drilling 
the perforations in the shell. The drilling 
mechanism is represented by a gang of ro- . 
tary drills 10. The supporting means for 

35 these drills, and the operating means by which 
the drills are caused to advance against and 
drill through the wall of the shell and then 
to reverse and withdraw therefrom, may be 
of any known or approved type. Such mech 
anism, being well understood in the art, is 
not herein speci?cally illustrated.\ 
The drills operate successively on succes 

sively exposed parts of the shell. The illus 
trative machine embodies means whereby the 
successive relative positioning of the shell and 
drills for the successive drilling operations 
are so determined that the perforations are 
drilled in circumferentially extending lines 
oblique to a plane perpendicular to the shell 

5.0 axis, and more speci?cally according to a 
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tion between the shell and drills. 

‘ relatively positioning the shell and drills ac 

spiral. ,In this instance where the drilling 
is done with a longitudinal series of drills, 
the positioning action stated involves suc 
ce‘ssively changing the angular relationship 
of the shell and drills, with accompanying 55 
relative movements in a longitudinal direc 

In the il 
lustrative machine these movements are so 
governed from position determining mechan 
ism that any individual drill, as well as the 
whole gang of drills, operates around the 
cylinder in a spiral course. 
In Figs. 6 to 8, the line X—Y indicates a 

plane perpendicular to the axis of the shell 
A. The line X—Z indicates a spiral accord 
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1 ing to which the shell perforations are dis 
posed. By drilling perforations in sequence 
around the cylinder on the line X—Z and 
other perforations aligned with such ?rst 
perforations ‘ in longitudinally extending 70' 
rows, with the centers of the perforations of 
the longitudinal rows uniformly spaced apart 
a distance equal to the pitch of said spiral, 
all the perforations thus drilled will lie on 
successive convolutions of the same spiral, 
as indicated in Fig. 6. This may be most 
conveniently and accurately done by succes 
sively drilling around the shell with a gang 
of uniformly spaced drills while successively 
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80 
cording to the course of a spiral, as is prac 
ticed in the illustrative machine. - 

Referring speci?cally to the illustrative 
machine the successive relative positioning 
of_ the shell A and drills 10 is therein ob_ 
tamed by combined rotative and longitudi 
nal movements of the shell itself, the drills 
being mounted in a ?xed support or carriage 
(not shown). For convenience the drills ‘are 
represented as arranged above the shell, 
though in practice they would preferably be 
arranged at the side of the shell for clear 
ance of chips. # ' 

The shell A is shown supported by heads 
11 and 12, which are clamped to the ‘ends of 
the shell by clamp members 13 and wedge 
rings 14. Bolts connecting the clamp mem 
bers and heads are shown as long rods 15 
extending through the hollow shafts carry 
ing the heads. Said shafts, respectively des- 10C 
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ignated 16 and 17, are in axial alignment and 
are slidable as well as rotatable in their re 
spective bearings 18 and 19. The shaft 17 
carrying the head 12 is connected with mech~ 
anism for successively imparting screw 
movements to said shaft for successively po 
sitioning the shell A'in relation to the drills. 
These movements are communicated through 
the shell .to the opposite head 11 which is 
“?oating” or free to ‘respond to the shell 
movements. Thehead 11 may also be shifted 
toward or away from the head 12 to permit 
mounting the shell in the machine or its re 
moval therefrom. . 
For operating the shaft 17, a crank 20 is 

shown on the shaft of a pinion 21, which 
meshes with a gear 22 on the shaft of a worm 
23, which drives the worm wheel 24 on said 
shaft 17. The shaft 17 slides in the worm 
wheel hub 25 which has keys engaging longi 
tudinal keyways 26 in said shaft. A spacer 
.27 between the bearing 19 and the worm 
wheel hub prevents longitudinal displace 
ment of the worm wheel. The screw portion 
30 of the shaft 17 is engaged by a stationary 

' nut 31, whereby the shaft is moved longitudi 
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nally as‘ it is rotated. Said nut 31 is shown 
as an internally threaded bushing secured in 
the bearing 29 by diametrically opposite 
fastenings 32. 
By the above described mechanism, the 

shaft 17 is operated through reduction gear 
ing so that one complete revolution ‘of the 
crank 20 will turn the shell A through only a 
small angle. At the same time the shell is 
moved longitudinally a correspondingly 
small fraction of the distance between suc 
cessive threads of the screw 30. Thus, by 
successively operating. the crank, the shell 
A may be successively properly positioned 
for the successive drilling ‘operations around 
the shell. 
During each drilling operation, the, crank 

20 is held in a de?nite ?xed position, as in 
dicated in Fig. 2, thereby locking the operat 
ing means and holding the shell stationary. 
For this purpose, the crank handle 35 is car 
ried on the shank of a spring pressed plung 
er 36 which normally engages a so-called in 
dex notch 37 in the machine frame._ After 
every drilling operation, the plunger is dis 
engaged from said index notch, and the 
crank is turned one complete revolution, al 
lowing the plunger to snap back into the in 
dex notch. The shell is thereby accurately 
positioned and held for the ensuing drilling 
operation. . 

- The gearing between the crank 20 and 
shaft 17 determines the spacing between the 
centers of successive perforations around 
the shell; ‘and the pitch of the screw 30 de 
determines the spiral course of the [succes 
sively drilled longitudinal rows of perfora 
tions. By employing gearing such that 
every revolution of the crank will turn the 

shell through an angle which is a factor of 
360°, a certain number of crank revolutions 
will cause the shell'to make one complete ro 
tation, and the successively drilled longi 
tudinal rows of perforations will be uniform 
ly spaced around the shell. By adopting a 
screw pitch such that the shell moves longi 
tudinally during every complete rotation a ' 
distance which is either equal to or a factor 
or multiple of the distance between centers 
of adjacent drill‘ spindles 10, the perfora 
tions made by every individual drill will be 
in a continuous spiral series with those made 
by other drills. For instance, assuming a 
given number of crank revolutions necessary 
to cause one complete rotation of the shell, 
and assuming that the drill spindles are 
spaced apart a distance between centers 
which is equal to the screwrpitch, as in the 
illustrative machine, then one complete rota 
tion of a shell will bring it to position for the 
?rst or index drill 10’ to register with the sec 
ond perforation a2 in the ?rst longitudinal 
row and for all the other drill spindles to 
register with corresponding perforations in 
said row. While the entire series of drills will 
thus operate around the cylinder a number 
of times, the pluralities of perforations made 
by each drill will be in a continuous spiral 
sequence with those made by other drills; 
and in the particular machine illustrated the 
perforations made by the several drills will 
be on successive convolutions of the same 
spiral. The pitch of the screw 30 may of 
course vary in different machines. For in 
stance Fig. 3 indicates the thread of a screw 
for governing the drilling according to the 
spiral adopted in Fig. 7; while Fig. 4 indi 
cates the thread of a screw for governing the 
irilling according to the spiral adopted in 
‘ig. 8. ’ 
Fig. 6, represents the suction-roll shell with 

some of a series of perforations drilled in the 
manner explained, the perforations being in 
longitudinally extending rows with corre 
sponding perforations of said rows on suc 
cessive convolutions of a spiral line; the whole 
number of perforations being in a single spi 
ral series winding around and around the cyl 
inder, commencing at a at one end of the cyl 
indler and terminating at a’ at the opposite 
en . 7 

After having drilled the spiral series of per 
forations shown in Fig. 6, other intermediate 
perforations may be drilled in a second spiral 
series by the following procedure: Theqcrank 
20 is detached and rea?ixed on its shaft at a 
position 180° from its normal position, and 
is then revolved through a half turn to its 
original position shown in Fig. 2, allowing 
the plunger 36 to again engage the index 
notch 37. By this manipulation, the shell A 
will have been turned one half the distance 
between centers of adjacent longitudinal rows 
of perforations. The nut 31 is then unfas 
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' tened and given a half turn in a direction to 

15 

reverse the screw 30 and is then refastened in 
place. This manipulation will have moved 
the shell longitudinally half the distance be 
tween successive threads of the screw 30, i. e. 
half the distance between centers of adja 
cent perforations in the same longitudinal 
row. The shell is accordingly positioned so 
that the ?rst or index drill 10’ will drill the 
hole I; (Fig. 7). Commencing-with said hole 
I), the second series of perforations may then 
.be drilled in the same manner and with the 
same effect as the ?rst, resulting in the prod 
uct shown in Fig. 7. It will be observed in 
Fig. 7 that the longitudinal rows of ‘perfo 
rations commencing at a and c alternate with 

-those commencing at band (i; and that the 
- perforations a, c and a2, 02 are on successive 

20 
convolutions of one spiral,-while the perfora 
tions 1), d and‘ 62, d2 are on successive con 

. volutions of another similar spiral. This ar 
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rangement obtains a greater number of per 
forations and closer spacing than could be 
obtained with a single series. The perfora 
tions in Fig. 7 are shown counter-bored at 
their outer ends, as is desirable in some cases, 
while the perforations in Fig. 8 are plain. 

. After the shell has been perforated and re 
moved from the machine, it may be desirable 
to‘ replace it in the machine for furtherdrill 
ing of the same perforations or counterboring 
or the like. In this connection, Fig. 5 shows 
a so-called indexing pin 40 inserted through 
a bushing in the shell supporting head 12 
and into a hole 41 preliminarily drilled in 
the end of the shell A. This registers a deter 
mined point on the shell, e., g. the hole 41, 
with a determined point on the machine, e. g. 
the pin 40. If the shell perforating opera 
tion be initiated with the shell and head 12 
thus related, and with the screw shaft 17 at 
a predetermined position, for instance its ex 
treme retracted position, then after comple 
tion of the operation and removal of the shell 
it may be remounted in the machine in the 
same predetermined situation or relation to 
the machine parts, so that the ?rst or index 
perforation a will have its center in exact 
registration with the center of the ?rst or in 
dex drill G10’; and thus all the perforations 
may be redrilled or further operated upon 
with the same or other drills by the procedure 
before explained. 
The shell drilled in the manner described 

has its perforations in general centered on 
different transverse planes perpendicular to 

. the shell axis. Obviously no two perforations 
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on the same spiral line can lie in the same 
such plane. And by adopting a spiral of 
small pitch the said planes of the centers of 
the perforations will be closely ‘adjacent. 
Thus in the operations of machining, grind 
ing and polishing the shell, and in the opera 
tion of the shell in cooperation with a suction 
box in the completed suction-roll, the shell 

3 
perforations will traverse the machining and 
grinding tools or the suction-box packings, as 
the case may be, at successively longitudinal 
ly o?'set points, avoiding concentration of 

tools and obtaining a substantially uniform 
distribution of wear between the shell andv 
box packings inthe completed suction-roll. 
The perforating operation may-also bevery 

-wear at particular points on the ?nishing '70 

conveniently and accurately practiced, and 75 
indeed with such accuracy as to permit the 
registration of the perforations for further 
or additional drilling. ~ _, 

It will be seen that the invention provides 
for drilling the shell with a set of perfora— 
tions distributed uniformly around the shell 
and at uniform distances apart longitudi 
nally, but disposed in spiral instead of annu 

~ lar rows, and accomplishes this by successive 
operations of a longitudinally arranged gang 85 _ 
of drills and intervening relative displace-. 
ments of the shell and drills by uniform ro 
tative movements and uniform longitudinal 
movements so related to the drill spacing that 
a given number of operations will complete 90 
the drilling and ‘the next work movement 
_would bring the drills which are within the 
range of the perforated area into registration 
With previously drilled perforations, or in 
other words the spirally disposed sequence of 95 
perforations successively drilled by an indi 
vidual drill will be-continuous withlthose 
similar sequences which are simultaneously 
drilled by a number ofand in this instance 
many other drills. This as compared with 
spirally drilling a cylinder by operating 
many times around and around the cylinder 
with a single drill, or with a gang of drills 
which drill perforations on separate and in 
dependent spirals, not only effects a tremen 
dous saving of time and work but also has the 
great advantage of reducing the axial shift 
of the shell to a small amount. In the illus 
trative machine the axial shift is only the dis 
tance between adjacent drill centers. If the/ 
pitch of the‘spiral were a multiple of this 
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distance, for instance if successive pairs, ‘ 
threes or other groups of the drills were em— 
ployed for drilling perforations on two, three 
or more intertwined spirals, or if for instance 
every other drill or pair of drills were omit 
ted and the drills were accordingly operated 
twice instead of only once around the shell, 
the general principle and advantages of the 
invention would be‘ utilized, there would be 
as in the illustrative machine a great saving 
of time, and the axial shift of the‘work would 
still be small as compared with the whole 
length of the perforated area or the whole 
length of the longitudinal gang of drills. It 
will be understood that the invention is not 
limited to the particular embodiment illus— 
trated. In the claims, the word “periodic” 
as applied to the drill spacing is exempli?ed 
in the illustrative machine by the uniform 
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drill spacing, and is to be understood as sig 
nifying that the drills are spaced uniformly 
apart or else in uniformly sp acedgroups with 
the spacing between groups a multiple of the 
distance between adjacent drills. 

I claim as my invention: 
1. A method of drilling a cylindric shell 

characterized by successively operating on 
the shell with a gang of uniformly spaced 
drills centered in a longitudinal line,_and, in 
alternation with the drilling operations, suc 
cessively shifting the relative positions of the 
shell and drills by relative rotative move 
ments through aliquot fractions of a revolu 
tion and relative axial displacements for dis 
tances which are aliquot fractions of the dis 
tance between adjacent drill centers, whereby 
the holes successively drilled are disposed on 
a continuous spiral of a pitch corresponding 
to the spacing of the drill centers. 

2. A method of drilling a cylindric shell 
involving the drilling of a series of perfora 
tions arranged in a continuous spiral of a 
plurality of convolutions, characterized by 
successively subjecting the shell to the opera 
tion of a plurality of drills arranged in a lon 
gitudinal row and uniformly spaced to drill 
holes centered on different convolutions of 
said spiral, and, in alternation with the drill 
ing operations, successively shifting the rela 
tive positions of the shell and drills by rela 
tive displacements through aliquot fractions 
of a revolution and through aliquot fractions 
of a total axial displacement equal to the pitch 
of the spiral. 

3. A shell drilling method characterized by 
successively operating on the shell with a lon 
gitudinally disposed series of periodically 
spaced drills and successively relatively po 
sitioning the shell and drills for successive 
drilling operations by successive equal in 
crements of relative rotative and axial move 
ments so related to the drill spacing that a 
given number of positionings will bring the 
drills within the range of the area to be per 
forated into registry each with a hole previ 
ously drilled by another of said drills, where' 
by the said series of drills will have com 
pleted the drilling of‘ a‘ series of equally 
spaced perforations arranged according to 
the course of a continuous spiral of a plural 
ity of convolutions about the shell, the said 
axial movements being aliquot fractions of 
the distance between adjacent drill centers. 

4. A machine-for drilling a cylindric shell 
having, in combination, a gang of uniformly 
spaced drills arranged in a longitudinal row; 
means for holding the shell in operative rela 
tion to said drills; and means for successive 
ly shifting the relative positions of the shell 
and drills, between successive drilling oper 
ations, by relative rotative movements 
through aliquot fractions of a revolution and 
relative axial displacements which are‘ ali 
quot fractions of the distance between‘drill 
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centers, whereby the holes successively 
drilled are disposed on a continuous spiral. 

5. A machine for drilling a cylindric shell 
to perforate the same closely, having, in com 
bination, a set of simultaneously operating 
periodically spaced drills centered to drill 
perforations in a longitudinally extending 

70 

row; means for successively relatively posi- , 
tioning the shell and drills for successive 
drilling operations by relative rotative and - 
longitudinal movement so related to the drill 
spacing that the successively drilled holes are 
disposed according to the course of a contin 
uous spiral of small pitch having a plurality 
of closely adjacent convolutions; and re-set 
ting means whereby the machine may be or 
ganized to repeat its operations to drill a 
second like spiral series of holes in staggered 
relation to the ?rst series. , 

6. A machine of the class described com 
prising, in combination, shell supporting 
means; a gang of drills disposed longitudi 
nally of the shell for successively drilling 
pluralities of holes therein; means for effect 
ing relative rotation between the shell and 
drills in successive equal stages of partial 
rotative movement; means for effecting rela 
tive longitudinal movement between the shell 
and drills in successive slight equal stages of 

80 

such movement; the shell and drills being ‘ 
successively related for successive drilling 
operations by the successive relative rotative 
and longitudinal movements’; and the drills 
being so spaced in relation to the successive 
movements that the positioning movement 
after a given number of operations will bring 
the drills within the range of the perforated 
area into registry each with a hole previously 
drilled by another of the drills, whereby the 
holes drilled by the gang of drills in a given ' 
succession of operations will be disposed ac 
cording to the course of a continuous spiral 
having a plurality ofv convolutions.‘ 

7. A machine of the class described com 
prising, in combination, shell supporting 
means; a gang of drills disposed longitudi 
nally of the shell for successively drilling 
pluralities of holes therein; means for effect 
ing relative rotation‘b-etween the shell and 
drills in successive equal stages of partial ro 
tative movement; means for effecting rela 
tive longitudinal movement between the 
shell and drills in successive slight equal 
stages of such movement; the shell and drills 
being successively related for successive T 
drilling operations by the successive relative 
rotative and longitudinal movements; and 
the drills being so spaced in relation to the 
successive movements that the holes drilled 
by the gang of drills in a given succession ? 
of operations ‘will be.disposed according to 
the course of, a continuous spiral having a 
plurality of convolutions; the machine em 
bodying means operable to effect a deter 
mined relative shift between the shell and 
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drills whereby it may be re-set for drilling 
- a second like series of holes with the same 
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drills, the aforesaid means for elfecting rela 
tive rotative and longitudinal movements in’ 
stages being likewise operable when the ma 
chine is re-set. _ 

8. A machine of the class described com 
prising, in combination, shell supporting 
means; a gang of drills disposed longitudi 
nally of the shell for successively drilling 
pluralities of holes therein; means for effect 
ing relative rotation between the shell and 
drills in ‘successive equal stages of partial 
rotative movement; means for effecting rela- , 
tive longitudinal movement between the shell 
and drills in successive slight equal stages 
of such movement; the shell and drills being 
successively related for successive drilling 
operations by the successive relative rotative 
and longitudinal movements; and the drills 
being so spaced in relation to the successive 
movements that the holes drilled by the gang 
of drills in a given succession of operations 
will be disposed according to the course of 
.a continuous spiral having a plurality of 
convolutions; the machine embodying means 
operable to effect a relative shift between the 
shell and drills through a relative rotary 
movement of one-half the amount of one of I 
the aforesaid stages ‘of rotative movement 
and through a longitudinal movement of one 
half of the total relative longitudinal dis 
placement necessary in completing said series 
of holes, thereby re-setting the machine for 
drilling a second like series of holes in stag— 
gered relation to the ?rst series. 

9. A machine of the class described com 
prising, in combination, shell supporting 
means; a gang of drills disposed longitudi 
nally of the shell for successively drilling 
pluralities ofholes therein; a screw; means 
for successively operating said screw by par 
tial equal step-by-step rotative movements; 

» the machine being organized and arranged 
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so that the successive motions of the screw. 
impart like relative motions between the shell 
and drills, wherebyizhe shell and drills are 
successively related for successive drilling 
operations; the drills being so spaced in rela 
tion to the pitch of the screw that after a 
given number of operations individual drills 
will re 'ster each with a hole previously 
drilled y another drill and the holes ‘drilled 
by the gang of drillsin a given succession 
of operations will be disposed according to 
the course of a continuous spiral having a 
plurality of convolutions. 

10. A machine of the class described com 
prising, in combination, a gang of drills dis 
posed longitudinally for successively drilling 
pluralities of holes in the shell; shell support 
mg means comprising rotatable shell-clamp 
ing heads mounted to permit movement of the 
heads and shell in an axial direction; a screw 
connected with one of said heads; means for 

5 

successively operating said screw by equal 
partial step-by-step rotative movements. 
whereby a corresponding step-by-step screw 
motion is imparted to the shell; the drills 
being so spaced in relation to'the pitch of 
the screw that after a given number of op 
erations individual drills will register each 
with a hole previously drilled by another 
drill and the holes drilled by the gang of 
drills in a given succession of operations will 
be disposed according to the course of a con 
tinuous spiral having a plurality of convo 
lutions. , ' Y 

11. A machine for drilling a cylindric 
shell having, in combination, a gang of uni 
formly spaced drills arranged in a longitudi 
nal row; means for holding the shell in oper 
ative relation to said drills; and means for 
successively shifting the relative positions of 
the shell and drills, between'successive drill 
ing operations, by equal relative rotative 
movements and equal relative longitudinal 
displacements, the total longitudinal dis 
placement being equal' to the distance be 
tween adjacent drill centers, whereby the 
holes formed by the drills are disposed on a 
continuous spiral. 

12. A machine for drilling perforations in 
a suctionsroll shell, comprising a longitudi 
nally arranged gang of periodically spaced 
drills for‘ operating successively on the shell 
at di?ferent relative positions between the 
shell and drills, and means whereby the suc 
cessive relative positions of the shell and 
drills are effected by relative movements both 
rotatively and longitudinally in successive 
predetermined stages, the total longitudinal 
displacement being for a distance which is 
only a relatively small part of the entire 
length of the portion of the shell to be drilled, 
the periodic spacing of the drillsbeinginsuch 
relation to the movements that after a given 
succession of operations individual drills 
will register each with a perforation previ 
ously made by another drill; whereby longi 
tudinally extending rows of perforations are 
successively drilled‘with corresponding per 
forations of the rows disposed on a continu 
ous spiral. 

13. A method of drilling a cylindric shell, 
involving the drilling of a series of perfora 
tions arranged in a continuous spiral of a 
plurality‘ of convolutions, characterized by‘ 
successively operating on the shell with a 
plurality of drills centered to- drill holes on 
di?erent convolutions of such spiral, and 
successively relatively positioning the shell 
and drills for successive drilling operations 
by successive increments of relative rotative 
and longitudinal movements such‘ that after 
a given succession of operations individual 
drills will register each with a perforation 
previously drilled by another drill and the 

continuous spiral. 
‘holes formed by the drills will be on such 
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14. A shell ‘drilling machine embodying a 
longitudinally arranged series of uniformly 
spaced drills and mechanism for successively 
relatively positioning the work and drills for 
successive drilling operations by equal incre 
ments of relative rotative and axial move 
ments so related to the drill spacing that aft 
er a given number of operations the said drills 
will have completed the drilling of a series 
of holes centered on a continuous spiral of a 
plurality of convolutions about the shell and 
the ensuing positioningv movement would 
bring the drills in the range of the perforated 
area into registry each with a hole previously 
drilled by another of the said series of drills, 
the said axial movements being aliquot frac 
tions of the distance between adjacent drill 
centers. . 

15. A shell drilling machine embodying a 
longitudinally arranged series of periodical 
ly spaced drills and mechanism for succes 
sively relatively positioning the work and 
drills for successive drilling operations by 
equal increments of relative rotative and axial 
movements so related to the drill spacing 
that the positioning movement following a 
given number of drilling operations will 
bring the drills in the range of the perforated 
area into registry each with a hole previously 
drilled by another of the series of drills, so 
that the drills in the said number of opera 
tions will have perforated the shell with uni 
formly spaced perforations disposed accord 
ing to the course of a continuous spiral of a 
plurality of convolutions about the shaft, the 
said axial movements being aliquot fractions 
of the distance between adjacent drill centers. 

16. A shell drilling machine embodying a 
longitudinally arranged series of periodical 
ly spaced drills and mechanism for succes 
sively relatively positioning the work and 
drills for successive drilling operations by 
equal increments of relative rotative and 
axial movements so related to the drill spac 
ing that the positioning movement following 
a given number of drilling operations will 
bring the drills in the range of the perforated 
area into registry each with a hole previously 
drilled by another of the series of drills, so 
that the drills in the said number of opera 
tions will have perforated the shell with uni 
formly spaced perforations disposed accord 
ing to the course of a continuous spiral of a 
plurality of convolutions about the shell, and 
resetting means whereby the machine may be 
organized to repeat its operations to drill a 
second like spiral series of holes in staggered 
‘relation to the ?rst series, the said axial 
movements being aliquot fractions‘ of the 
distance between adjacent drill centers. 

17. A machine for drilling a cylindric shell 
having, in combination, a gang of uniformly 
spaced drills arranged in a longitudinal row; 
means for holding the shell in operative rela 
tion to said drills; and means for successively 
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shifting the relative positions of the shell 
and drills, between successive drilling opera 
tions, by equal relative rotative movements 
and equal relative longitudinal displace 
ments, the total longitudinal displacements 
being equal to the distance between adjacent 
drill centers whereby the successively drilled 
holes are disposed according to the course of 
a spiral, the ratio of the pitch of the spiral 
to the distance between adjacent drill centers 
being a whole number. 

18. A. machine for drilling perforations in 
a suction-rollr shell, comprising a longitudi 
nally arranged gang of periodically. spaced 
drills for operating successively on the shell 
at di?erent relativepositions betweenthe shell 
and drills, and means whereby the successive 
relative positions of the shell and drills are 
e?ected by relative movements both rotative~ 
ly and longitudinally in successive predeter 
mined stages, the total longitudinal displace~ 
ment being for a distance which is only a 
relatively small part of the entire length of 
the portion of the shell to be drilled; the 
periodic spacing of the drills being in such 
relation to the movements thatafter a given 
succession of operations individual drills will 
register each with-a perforation previously 
made by another drill, whereby longitudinal 
ly extending rows of perforations are suc 
cessively drilled with corresponding perfora 
tions of the rows disposed according to a 
spiral course. 

19. A shell drilling machine embodying a 
longitudinally arranged series of uniformly 
spaced drills and mechanism for successively 
relatively positioning the work and drills for 
successive drilling operations by equal in 
crements of relative rotative and axial move 
ments so related to the drill spacing that the 
successively drilled holes are disposed accord 
ing to a spiral course and after a given num 
ber of operations the ensuing positioning 
movement will bring the drills in the range 
of the perforated area into registry each with 
a hole previously drilled by another of the 
said serles of drills. 

20. A shell drilling machine embod ing a 
longitudinally arranged series of uni ormly 
spaced drills and mechanism for successively 
relatively positioning the work and drills for 
successive drilling operations by relative ro 
tative movements through aliquot fractions 
of a revolution and by relative axial displace 
ments such that successively drilled holes are 
disposed according to the course of a spiral, 
the ratio of the pitch of said spiral to the dis 
tance between adjacent drill centers being a 
whole number. _ 

21. A shell drilling machine embodying a 
longitudinally arranged series of uniformly 
spaced drills and mechanism for successively 
relatively positioning the work and drills for 
successive drilling operations by relative ro 
tative movements through aliquot fractions 
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of a revolution and by relative axial displace 
ments such that successively'drilled holes are 
disposed according to the course- of a. spiral, 
the ratio of the distance between adjacent 
drill centers to the pitch of said spiral being ' 
a Whole number. 
In testimony whereof I a?ix my signature. 

WILLIAM H. MILLSPAUGH. 


